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npeo6pa30BaTeJiM, oahii nanioc Koxopbix co- 
eAHHeH c pejibcaMM, a Apyrofi «iepe3 Bbnunofa- 

TenH _ c K0HT3KTHOH CeTbK), AOHO^HHTCJlbHUA 

npoBOA, noABeuieHHbiM Mepe3 H30Afm>pbi Ha 

OnOpaX K0HT3KTH0M C€TM. OTCaCblBaiOlUMe TpaHC- 
^opMaiopbi, OAHH KOHeU nepBHMHOM 06MOTKH 
Ka>KAOrO H3 KOTOpbJX Mepe3 KOHAeHCaTOp noA- 
K-/IIOHCH K KOHT3KTHOMy npOBOAy. a BTOpHMHOli- 

k AononHHTeAbHOMy npoBOAy* npMMCM ApyrHe 
KOHUbi toh h Apyrofi o6motok n OAKJ1 lOMe H bl 
k peAbcy, h nepeMWMKM, coeAHiiniowHe Aonan- 

HMTeAbHblH IIDOBOA C peAbCaMH, OTAUHQKMHaRC* 
TCM, MTO, C UeAbtO HOBbllueHHH H3AOKHOCTM, 

oHa cHaGweHa oaokom KOMMyiauHH, mmcioiuhm 
koiitokt CHi-HajibHoro p«vte KpacHoro orHR cae- 
To<}>opa t BKJiioMCHHbiH Mepe3 AByxnaniocHHK B 
pa3puB nepeMbiMKH. 
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ItaofipVTOHIIO OTHOCIITl'H K i.1CK T|XK*M;i6- 

>KCHHK) 3.icKTponoann>KHoro coot ci »a. 

lie.ib H3o6pcTeniiH — no dm men ho naAe>K- 

HOCTH CHCTCMbl. 

Ha MepTewe npnacACHa npiiiiioinna.ibHaa 
cxevia CHCTeMbi. . 5 

OlCTeMa 3vlCKTpOCIia6>KeHHfl SACKTpiiMC- 

ckhx >KeJic3HhiA aopor nocTOHHiioro TOKa 
coAepwirr ycTaiioB.icMiibie na TaroBbix hoa- 
ctshuhrx npeo6pa30Bare^H I. oamii iioaioc 
KOTopux coeAHHeii c pe^bcaMH 2, a Apyron t0 
Mepea BbiKAKwaTeAH 3 — c koht3ktiioh ccTbio 4, 
AonojiHtfTejibHbiH npoBon 5, noABewenHbin »ie- 
pc3 H30Ji«T0pbi 6 Ma onopax 7 koht3KTHOh 
C€TM 4, oTcacbiBaiomHe Tpanc<J)opMaTopbi 8. 

__OAM H _KO HCU^nep B_HM H OH_J06MOTKH Ka>KAOPO 113 

KOTopux Mepea KOHAencaTOp ."SnN'oSkiiioMeii 15 
k koht a kt no m y npoBOAy, a BTopnqnoH — k ao- 
noAHHTe«nbHOMy npoBOAy 5, npimeM Apyrnc 

KOHUbl TOM II ApyrOH O6M0TCK nOAKJUOMeilbl 

k peAbcy 2, it nepcMbiMKH I0,"co8ahhrioiiihc 

AOnOAHHTCJIbHblM npoooA 5 c peAbcaMit 2. ClIC- 
TeMa cna6>Keiia 6aokom II KOMMyTamm c koii- 20 

T3KT0M It. I. IIMCIOlllHM KOIIT3KT ClIDiaAbHOrO 

peAe Kpacnoro onia cBeTo<f>opa 12, Bionoqeii- 
huh Mepe3 AByxno.niocHHK 13 B pa3puB riepe- 

MblMKII 10. 

CncTeMa paCoTacT cACAyioiUHM o6p330M. 25 

ripH OTCyTCTBHH 3ACKTponOABH>KIIOrO CO- 

CTaBa 14 (a. n. c.) na MonnoACTaH uhohmoh 
30He b peAeAiibix uiKacfiax 15 ee CBeTO<|>opoB 12 
b CHmaAbHOM 6.»iOKe 16 peAC meAToro onia 
m pojic 3CAenoro onia B036y>KACHbi n pasMbixaio- 
iuhmh KoiiTaKTa Mil 17 it 18 peAe weATOro onia 30 
paaoMKiiyTbi ucnii nHTanna AaMriu 19 Kpacnoro 
orHH h ucnn ttiiTaiiim KSTyiucK 6aok3 11 kom- 

MyTaUMH.C KOMT3KTOM 11.1. HpH 3T0M 113 BCCX 

caeTO(})opax I2 3toh MemnoACTanuHonnoH 30HW 
ropHTpa3peuiaiouiHH oronb (meATbin, 3eAeHbin) 
m uenn bccx ce nepeMbmeK 10 pa30MKnyTu 3a- 35 
MUKaioiuiiMii KonraKTaMii Ciona I 1 kommv- 

TaUHH. 

Flo K01IT3KTH0H CCTH 4 30llbl npOTCKaeT TOK 

rapMOHHK, o6yc.noB.icn nun pa3HocTbio nx na- 
n pa men mm ii a CMe>Kiibix noACtanunnx 3011 u. 
Pa3HGCTb nanpn^ciinn C03AaeTC« ?a cmct 40 
pa3Hon Harpy jKM na 30nax, cmokhux c pac* 
c m a t p n b a c m o n 30110H. flo Aono-inimvuatoMY 
nponoAy 5 upoTeKaeT tok hoa achctbiicm pan- 
iiocTH naiipHwciinn BTopnmiux oGmotok ot- 
cacfieaiomitx Tpanci|x>pMaTopoB 8 cmokiiux 
no act a n mi h. 3t»i 06a rona hmciot panii\'H> iuyih- 4 5 
simy 11 naxoAHTCH 11 npoTiiBO<J>a3e. Thkiim 
o6pa30M ooccnemmacTcn KOMncncauna Mcmaio- 
uicro annum a tutoboh cctm. 

ripti nonn-ieniiii na MOKiioACTanunonnon 
3one 3. 11. c. 14 11 noc.iCAyioiucM ero iiepeMcmc- 

HHH TOK rapMOHHK, npOTCKaiOHUin HO KOHTaKT- 5 

lion cctii 4. mciihct Be.iiniiiHy H naiipan.ieiuu\ 

TaK K3K 3aMIJK3CTCH MCpC.1 3. 11. 0. 14. KlYIH 

noaBiiiimiiuca na MCwiinACTaiiunoiinoii ;ionc 
3. ii. c. 14 :i:iiiiiM:iCT OAnn ce Gaok yiacmK 
Hym. to ii niKacfty 15 cBCnnf.jpa I2,orpa>KAaio- 55 
men; *iot <Viok vwsjctok. pe.io :-k*mtoi»i onm 
ii pen' :*e.icnoro ornn ortivTtini'.'iw. IIp»» »r«>M 
paiMUKakiiiuti* KmiiaKTN 17 it IS p.\ir /ki*.i- 
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lulu oniH naMKMVTu m iioa;ih)T tianpHwciiHc 
na .la.Miiy 19 Kpacnoro oniH cncTO(J)opa 12 m na 
KarvuiKy G.nona I I KOMM>TamiH. Ha 3tom cbc- 
T<xt>opc 12 ropiiT KpacnbiH oroiib n KOHTaKT 
1 1.1 6-ioKa 11 KOMMyTamm 3aMbiKaer uenb 
ncpeMbiMKii 10, naxoAflmeHcn okoao 3toto cae- 
TO(|)opa 12. 

Ecaii 3. it. c. c noe3AOM aaiiHMaeT ABa 
6aok3 — yMacTKa, to b uiKa^ax 15 cseTOfJwpoB 
I2 f orpa>KAaiouinx y^acTKH nytH, peJie 
weAToro oma n peAe 3eAeHoro ornw ooecro- 
Mcnbi ii Mepe3 pa3MUKaioiuHe 17 h 18 koht3 ktu 
peAe >KCAToro ornn noAaeTCH HanpnweHne 
na AaMnbi 19 Kpacnoro onm ooonx caeTotfo- 

pOB 12 H Ha K3TVUIKII KOMMyTaUHOHHblX AByx- 

iioaiociiiikod 13 ncpeMbineK 10 y 3thx cseTo- 
(})opoB. B pc3yAbTaTe 3Toro na AByx cbcto(})o - 
pax ropHT Kpacnun oronb n uenn pacnojioweii- 
iibix R03Jie 3thx CBCTO(})opoB 12 nepeMbmeK 10 

33MKIiyTbl. 

Bcacactbmc aaMbiKaiiHR ueneM nepeMbi- 

MCK 10 TOK B AOnOA IIIITCA bHOM U pOBO AC 5 MCHH- 

ct BCAnqnny n nanpaBJicnne h cnoBa paBeH 
no BCAHMiine n iipoTHBonoAo>KCJi no t{)a3e TOKy 
rapMOHHK KOiiTaKTiion ceTM, MeM o6ecneMHBa- 
ctch KOMiteHcanitfl npn naAHMHtt 3. n. c. 14 Ha 
MOKiioACTaimnonnoH 3one. 

B TaKOM COCTOHHHH CHCT6M3 3ACKTpOCIia6* 

)KenM» naxoAMTCH b TeneHne bpcmghm, noK3 
3. n. c. 14 nepeMeiusercfl, b npeAenax oahhx 
n Tex >Ke 6aokob — y^acTKOB nym. 

Ilpn nepexoAe 3. n. c. 14 c oamoto 6aok3 — 
yqacTKa na Apyron nponcxoAHT oieAyiouiiie 
lostenenHJi. B niKa<J)y 16 CBeTCKj)opa 12 t orpa>K- 
Aaioiaero nepBUH 6aok— yMacroK, cnaMaAa 
cpa6aTUBaeT peAe meAToro omn, 3sreM no 
Mepe yAaAennn 3. n. c. 14 cpa6aTWBaeT peAe 
3C.ieHoro omn. npn cpa6aTbiB3HHn peAe weA- 
Toro omn cmtMaeTcn nanp«>KeHHH c AaMnbi 19 
Kpacnoro orna m ohs noTyxaeT h noAaeTcn Ha- 
npH>KCHne Ha AaMiiy 20 >KeAToro omn h oh a 
3aropaeTca. ripn cpa6aTbieaHHH peAe 3eAeH0ro 
oniH c .laMHbi 20 we.nToro orna HanpsDKemie 
ciih waeTCH h iiocTynaeT na Aaanny 21 3e.ieHoro 
ornn, A3Mna 20 noTyxaeT, jiaMna 21 3aropaeTCfl. 
Uucao c pa 6a tub a huh pene )KeAToro ornn chm- 
m aeTCH Hanpn>Keniie c kstvuikh 6AOxa 11 kom- 
m\ Taunn 11 ero koiitskt II. I p33pbiB3eT uenb 
ncpeMbiMKii 10, KOTopan ycTanoBAens B03.ie 
nepBorocBeToi|H)pa 12, na kotopom 3aropaeTCH 

HvC.TTbJH OrOHb. 

B niKac|)y CBcroiJ)opa, orpa>KA3iouicro bto- 

poll 6.lOK— V43CTOK n>Tll. 113 KOTOpblH Bbie3>Ka- 

ct 3. ii. c. 14. OTnaAaeT peAe *eAToro ornn, 
hah oniaaawT pe.ie >Ke.iToroorHR n peAe ae.ie- 
noro ornn. -B nepnoM CAyqae cHHMaeTcn Hanpa- 

MClllie C A3MllbJ 20 WCATOrO Of HH. BO BTOpOM — 

c AaMiibi 21 ae.ieiioro orna. Ha AaMny 19 Kpac- 
noro orna iioaaotch Hanpa>KeHiie, ons 3aropa- 
i'ich ii OAnoiipOMCiiiio cpa6aTbiBaeT 6.iok II 

KOMMV Tamil! II 33MUK3CT KOHT3 KTOM I I.I UCIlb 

iiepcMUHKii 10, pacnaio^eiiHOH okoao CBero- 
i|iopa, na KoropuM .laropaercn Kpacnbift oronb. 

\\ piMy.ibiaio 3tmx nepCKAiOMeiiiin h itcnax 
nrprMU'h'K ;MnviH'Mii»acroi ii.tMeneiiiie mviii'in- 
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Hbi it <J)a3bi tok& aonaiMMTC.ibiioro npuHoaa 5. 

KOTOpbie COOTBCTCTB>K>T 113 Mi* HO HUH M BCIIIMMHW 

h (})a3bi TOKa rapMOHHK b koiithhthom ccth 4. 
npoHcxoARiuHM BcneacTBue ncpeMeweHHfl 
3. n. c. 14 no MOKnoACTaiimtoimoH 30«e. 
TaKMM o6pa30M, npH abhwchhm 3. n. c. 14 H 
pacnojio>KeHHH cro b jiioooh tom kc mokiiqa- 



CTaitllllOIIIIOH 30IIN TOK rapMOHHK KOHT3KTIIOH 

ccth 4 h tok AotiaiHHTc.iMiorn npono.ia 5 paBHH 
ho BCJiiimiitc if npoTiiBoiiojio>KiiM no <J>a3e. 
b pc3y.i»>TaTe aroro Marmmiue nam o6ohx 
tokob KOMneHciipyioT apyr npyra h b uenax 

CBH3H IlOMexa OT KOHT3KTHOH r CTH HC B03HH-. 

KaeT. 



CoCTaBHTf.lb B. KOHeTKOB 

33Ka:. 3465/18 Th P -m b50 " 0 ^" HCM H 

BHIUIklM TocyaapcTBCHHoro KOMHTCTa ^LCP 
no ar.ia* H3o6peTeimii m o-k P uthh 
113035. MocKBa. >K-35. PayiucKaa " nao X 
i|i h iMa.i linn «fUreHi». r. y>Kropoa.. y.r llpooKTHa«. I 
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(54) (57) DIRECT CURRENT POWER SUPPLY SYSTEM FOR ELECTRIC 
RAILROADS, including converters installed on traction substations, where one pole of 
the converters is connected to the rails and the other one, through the switches, is 
connected to the contact circuit, an additional wire suspended through the insulators on 
the supports of the contact circuit, outgoing transformers, one end of the primary coil of 
each of which is connected to the contact wire through a condenser and one end of the 
secondary coil is connected to an additional wire, while the other ends of both coils are 
connected to the rail, and jumpers connecting the additional wire to the rails, which is 
characterized by the fact that, for the purpose of increased reliability, the system is 
equipped with a commutation unit which has a contact with the signal relay of the traffic 
red light switched on through the dipole into the breaker of the jumper. 

[lower right margin] (19) SU (1 1) 1 158400 A 
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The invention belongs to the field of power supply for the electrical rolling stock. 
The purpose of the invention is to increase the reliability of the system. 
The drawing represents the schematic of the system. 

The direct current power supply system for electric railroads contains converters, 1, 
installed on tractions substations, where one pole of the converters is connected to the 
rails, 2, and the other one is connected to the contact circuit, 4, through the switches, 3, 
an additional wire, 5, suspended through the insulators, 6, on the supports, 7, of the 
contact circuit, 4, outgoing transformers, 8, transformers one end of the primary coil of 
each of which is connected to the contact wire through a condenser, 9, and one end of the 
secondary coil is connected to the additional wire, 5, while the other ends of both coils 
are connected to the rail, 2, and jumpers, 10, connecting the additional wire, 5, to the 
rails, 2. The system is equipped with a unit, 1 1, of commutation with the contact 11.1, 
which has a contact with the signal relay of the traffic red light, 12, switched on through 
the dipole, 13, into the breaker of the jumper, 10. 

The system fiinctions in the following manner. 

When there is no electric rolling stock, 14, at the inter-substation zone, in the relay boxes, 
15, of its traffic lights, 12, in the signal unit, 16, the yellow light relay and the green light 
relay are energized and, by break contacts, 17 and 18, of the yellow light relay, the supply 
circuits of the red light lamp, and the supply circuits of the coils of the unit, 1 1, of 
commutation with the contact 1 1.1 are opened. Under theses circumstances, all traffic 
lights, 12, of this inter-substation zone, burn with a go-ahead light (yellow, green) and the 
circuits of all jumpers, 10, are open by the closing contacts of the commutation unit, 11. 

Harmonic current runs through the contact circuit, 4, of the zone, which is caused by the 
difference in the voltage of the borderline substations of the zone. The difference in 
voltage is created as a result of the different load of the zones bordering on the zone 
under discussion. Under the influence of the difference in the voltages of the secondary 
coils of the outgoing transformers, 8, of the borderline substations, current runs through 
the additional wire, 5. These two currents have the same value and are in opposite phase. 
In this manner, the disturbing effect of the traction system is compensated for. 

When an electric rolling stock appears in the inter-substation zone, 14, subsequent to its 
movement, the harmonic current running through the contact circuit, 4, changes its value 
and direction because it is closed through the electric rolling stock, 14. If the electric 
rolling stock, 14, appearing in the inter-substation zone takes one block - section of the 
road, in box, 15, of the traffic light, 12, guarding this block - section, the yellow light 
relay and the green light relay are de-energized. Then the opening contacts, 17 and 18, of 
the yellow light relay are closed and feed voltage to the lamp, 19, of the red light of the 
traffic light, 12, and to the coil of the commutation unit, 11. This traffic light, 12, turns 
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red and the contact, 1 1.1 of the commutation unit, 1 1, closes the circuit of the jumper, 10, 
located around the traffic light, 12. 

If the electric rolling stock with the train takes two blocks - sections, in the boxes, 15, of 
the traffic lights, 12, guarding these sections of the road, the yellow light relay and the 
green light relay are de-energized and, through the opening contacts, 17 and 18, of the 
yellow light relay voltage is fed to the lamps, 19, of the read lights of both traffic lights, 
12, and to the coils of the commutation dipoles, 13, of the jumpers, 10, of these traffic 
lights. As a result, the red light on both traffic lights is on and the circuits located around 
these traffic lights, 12, of the jumpers, 10, are closed. 

As a result of the closing of the circuits of the jumpers, 10, the current in the additional 
wire, 5, changes its value and direction and is, again, equal in value and opposite in phase 
to the harmonic current of the contact circuit, which compensates for the presence of an 
electric rolling stock, 14, in the inter-substation zone. 

The system of power supply is in this condition for some time while the electric rolling 
stock, 14, is moving within the same blocks - sections of the road. 

During the transition of the electric rolling stock, 14, from one block - section of the road 
to another, the following changes take place. In the box, 16, of the traffic light, 12, 
guarding the first block - section, the yellow light relay is triggered first after which, as 
the electric rolling stock, 14, moves away, the green light relay is triggered. When the 
yellow light relay is triggered, the voltage from lamp, 19, of the red light is removed and 
it is extinguished while voltage is fed to lamp, 20, of the yellow light and it turns on. As 
the green light relay is triggered, the voltage is released from lamp 20, of the yellow light, 
and is fed to the green light lamp 21, lamp 20 is extinguished and lamp 21 is turned on. 
After the yellow light relay is triggered, the voltage is released from the coils of the 
commutation unit, 1 1 , and its contact, 11.1, breaks the circuit of the jumper, 1 0, which is 
located around the first traffic light, 12, where the yellow lights turns on. 

In the box of the traffic light guarding the second block - section of the road which the 
electric rolling stock, 14, is entering, the yellow light relay is tripped or both the yellow 
light and the green light relays are tripped. In the first case, the voltage is released from 
the yellow light lamp, 20, while in the second case the voltage is released from the green 
light lamp, 21. Voltage is fed to the red light lamp, 19, it turns itself on while the 
commutation unit, 1 1, is triggered and closes by the contact, 1 1.1, the circuit of the 
jumper, 10, located near the traffic light, which turns red. 

These shifts in the circuits of the jumpers ensure changes in the value and phase of the 
current of the additional wire, 5, that correspond to the changes in the value and phase of 
the harmonic current in the contact circuit, 4, which take place as a result of the 
movement of the electric rolling stock, 14, through the inter-substation zone. In this 
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manner, while the electric rolling stock, 14, is moving and when it is located at any point 
in the inter-substation zone, the harmonic current of the contact circuit, 4, and the current 
of the additional wire, 5, are equal in value and opposite in phase, as a result of which, 
the magnetic fields of both currents compensate each other and no disturbance occurs in 
the connection circuits from the contact circuit. 
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